ABSTRACT
INTRODUCTION AND PROBLEM STATEMENT
This article follows on a previous article entitled "Concept analysis of intuition"(Arries, Botes & Nel, 1999:88-99) . The purpose of this article is to debate the role of intuition in clinical decisionmaking by the nurse in ICU.
Intuition is defined as a goal-directed, holistic, synthetical-analogical rather than an analytical process, whereby the critical care nurse interprets or makes decisions derived from incomplete data, in uncertain situations, with the goal of solving problems based on knowledge, experience and empathy. Because of the speed at which intuition occurs, the nurse is unable to justify his/her decisions or interpretations at that moment. Only after the problem is solved the nurse is, by means of reflection, able to justify his/her interpretations or decisions based on intuition (Arries, Botes & Nel, 1998:54) . Minute by minute the critical care nurse is bombarded with a vast array of data that is, in part, derived from a multitude of monitoring devices employed in modern ICUs. Although interpretation begins with an understanding of the physiology or pathophysiology being monitored, the ultimate application of the data monitored depends on the ability of the critical care nurse to make clinical decisions.
Clinical decision-making refers to a reasoning process that the ICU nurse employs in order to care for the critically ill patient. The purpose of clinical decision-making is to promote the health of the critically ill patient, through the identification of health needs/problems and by implementing nursing actions in order to solve these problems (Baker, 1997:41) . Because the patient in ICU is critically ill, these decisions must sometimes be made within a limited time frame accompanied with a great deal of uncertainty. Uncertainty may occur as insufficient empirically observable data is available or because the interaction between the data, social and psychological processes within the individual and the clinical decision-making context is poorly understood.
In order to understand clinical decision-making in ICU, I want to provide the reader with a narrative description of clinical decision-making occurring in ICU.
Mrs Brown, a thirty-year old woman, living in Johannesburg, was admitted to ICU because of an acute asthmatic attack. On admission, Nurse Oliver assessed the health status of the patient and gathered the following data:
· Heart rate of 160 beats per minute;
· Blood pressure of 80/50 mmHg; · Increased work of breathing as reflected in a respiratory rate of 40 breaths per minute, accompanied with dyspnoea and the patient using extra-accessory muscles to breath; · Temperature of 36.8°C; and · Peripheral saturation of 82% on oxygen that is administered via a 40% face-mask at 12 litres flow.
By means of auscultation of the patient's air entry, Nurse Oliver noted decreased air entry on the left lower lobe side of Mrs Brown's chest and some wheezing, indicating bronchospasm. Based on this data, Nurse Oliver diagnosed spontaneous pneumothorax. After notifying Dr Blom, the medical officer on duty in ICU at the time, she prepared for the insertion of an intercostal drain.
After an intercostal drain had been inserted by Dr Blom, Nurse Oliver, with the permission of Dr Blom, administered a bolus of Haemaccel intravenously to the patient. After the administration of this bolus of fluid, blood pressure increased to 100/60mmHg and the pulse rate decreased slightly to 155 beats per minute. However, besides this dramatic improvement in the physical health status of the patient, it was still impossible for the doctors and nurses to wean the patient from the ventilator. After several efforts to wean the patient from the ventilator, the patient crushed. Two days before the doctors and nurses had even considered crush extubating the patient.
When they tried this, it was necessary for them to reintubate the patient after an hour, as she suddenly developed an acute attack of bronchospasm, which did not respond to corticosteroids and bronchodilator therapy, and she presented with deterioration in her arterial blood gases.
On day 8, Nurse Andreas, who is also a critical care trained nurse with a diploma in Critical Care Nursing Science, was allocated to nurse Mrs Brown. Nurse Andreas described that on this particular morning, after handover and while she was assessing Mrs Brown's health status, she noticed an underlying anxiety in the patient that was revealed in her beautiful brown eyes. [It is appealing to note the amount of compassion with which she describes this experience.] Nurse Andreas also said that, as the patient was still intubated, communication between herself and the patient was based on short sentences that the patient wrote on a piece of paper given to her. She also remarked that throughout this experience with the patient, she kept on wondering why, out of the numerous patients with asthmatic attacks that she had nursed in the past, one out of them responded in such a different way to weaning from mechanical ventilation. I know from experience that patients who are ventilated for long periods sometimes develop a dependency on the ventilator, but it is, however, important to consider all the factors that could possibly cause this problem.
Nurse Andreas said "… you know at that moment on that morning, I just knew that this patient was ready to be crushed extubated… and that I also knew that it is the right decision…" After telling the rest of the team, including Dr Blom, who was a bit sceptical, as they had tried this five days previously and it didn't work, Dr Blom consented that I could crush extubate Mrs Brown. After I
informed Mrs Brown about this decision, she seemed quite thrilled by it; and I planned to commence the crush extubation of Mrs Brown."
"… You know at 14h00, after I had crushed extubated Mrs Brown, I could not find any data that might have indicated that she was developing respiratory difficulty. And an arterial blood gas measurement I obtained 30 minutes after the crush extubation on oxygen that was administered at 8 litres flow, via a 40% face-mask to Mrs Brown read as follows: pH of 7.39; Pao2 of 85,5 mmHg; Paco2 of 38 mmHg; base excess of 2,2 mmol/L; Bicarbonate (HCO3) of 22,5 moll/L and an oxygen saturation of 95%. Dr Blom's response to this was that he still wondered how I knew that crush extubation of the patient at that moment was the correct solution to a problem that they had struggled with for almost eight days. On the contrary, Mrs Brown was discharged to a general ward the next day."
From the narrative description, it appears that the nurse in ICU makes clinical decisions that he/she can justify, and others that he/she cannot justify. Therefore, it may be argued that nurses in ICU make clinical decisions in two distinctive ways.
On the one hand, it seems that clinical decisionmaking by the nurse in ICU, for example the decision about the intubation and mechanical On the other hand, clinical decision-making in ICU, based on a scientific-rational way of decisionmaking, is relatively simple and has restrictions.
These restrictions concern a holistic view of the critically ill patient as a bio-psychosocial being, functioning within an internal and external environment that is constantly interacting with each other. Therefore, a holistic perspective on the critically ill patient implies that both data from the internal and external environments of the critically ill patient should be taken into account during clinical decision-making. This means that both directly and indirectly measurable and observable data, for example emotions and values, must be included during clinical decision-making.
Therefore, it seems that clinical decision-making from a holistic perspective on the critically ill patient is much more complicated.
The nurse in ICU is accountable for his/her clinical decisions, and because the life of the critically ill patient in ICU is at stake during clinical decisionmaking, the nurse in ICU must be able to justify his/her decisions. Justification has to do with reasonableness and, by implication, refers to the justification of clinical decisions by the nurse in ICU by means of argumentation. Therefore, it may be argued that the justification of clinical decisionmaking by the nurse in ICU implies not only a justification of clinical decisions, based on directly measurable and empirically observable data, but also the justification of clinical decisions by means of negotiation and consensus through discourse between the members of the multidisciplinary health team in ICU.
In addition to clinical decisions that need to be justified, it further appears from the narrative that there are clinical decisions that the ICU nurse cannot justify. These clinical decisions are sometimes referred to as "gut-feelings" or intuition (compare Benner & Tanner, 1987:23 
PURPOSE OF THE ARTICLE
The purpose of this article is to debate the role of intuition in clinical decision-making by the nurse in ICU.
THE ROLE OF INTUITION IN CLINICAL DECISION-MAKING
In order to debate the role of intuition in clinical The debate on the role of intuition in clinical decision-making will be based on the central concepts within figure 1.1. The debate will proceed as follows: firstly, an explication will be given of the nature of the problem with which the critically ill patient presents in ICU. Secondly, the nurse, as an independent practitioner during clinical decision-making in ICU, will be discussed. Thirdly, clinical decision-making as it occurs both during scientific-rational decision-making and intuition will be discussed. Lastly, I shall conclude with some statements on the role of intuition in clinical decision-making and make some recommendations based on this discussion.
The nature of the problem
The nature of the problem with which the critically ill patient presents determines the way in which the ICU nurse solves it. The nature of the health problem reflects on the critically ill nature of the patient as a biological, psychosocial being. Based on a literature study, it appears that health problems with which critically ill patients in ICU present have certain common dimensions (compare figure 1.1).
The first dimension deals with clinical decisions that have been based on empirically observable and directly measurable data, for example, laboratory results of serum and electrolytes, and several other data that is measured by means of a multitude of monitoring devices attached to the body of the critically ill patient (compare Jacobs & Pelfrey, 1995:46; Bryan & McIntosh, 1996:27-28) .
Secondly, from a holistic perspective on the critically ill patient, the identification and the solving of health problems in the critically ill patient must be viewed holistically. This implies that both data from the internal and external environments of the critically ill patient, as a holistic being, must be considered by the nurse in ICU during clinical decision-making. Therefore, the nurse should take into account both data that is empirically observable and directly measurable on the one hand, and data that is not directly measurable on the other during clinical decision-making.
The third dimension is that the problems diagnosed by the nurse in ICU in the critically ill patient must be solved within a limited time frame in order to prevent complications from developing in the health status of the critically ill patient. Taylor (1997:330) , for instance, mentioned that problems with which the critically ill patient in ICU presents must be solved quickly (compare Ellis, 1997:325) . This implies that a reduction and systematic analysis of the health status of the critically ill patient is sometimes not feasible, because there is sometimes, metaphorically stated, a race between life and death in ICU, in order to save the life of a critically ill patient.
According to the fourth dimension, clinical decision-making by the ICU nurse is sometimes accompanied with a great deal of uncertainty. This uncertainty stems from incomplete data with which the critically ill patient presents and in itself further contributes to an uncertainty in the clinical decisionmaking situation (compare Shin, 1998:415; Cioffi & Markham, 1997:267; Jacobs & Pelfrey, 1995:48-49; Miers, 1990:32-33) . The critically ill patient, as a holistic human being in ICU, presents mostly with a myriad of data. Some of this data can be objectively measured and is empirically observable, whilst other data, for example the values and emotions of the patient, is indirectly measurable.
This incompleteness of data, with which the critically ill patient in ICU presents, leads to a difficult situation where the diagnosing and solving of these problems are very complex (compare Kendrick & Cubbin, 1996:157; Söderberg & Norberg, 1993 :2008 . However, in order to solve problems in ICU completely and effectively, it is important to consider both directly and indirectly measurable data.
Lastly, the fifth dimension of the problem with which the critically ill patient presents as a holistic human being reflects on the interrelatedness and interaction between the aforementioned dimensions of the problem. This implies that all of these dimensions can be present at the same time during clinical decision-making in ICU.
The nurse in ICU
The nurse in ICU is an independent practitioner whose practice is endorsed by the Nursing Act (Government notice, Nursing Act, Act number 50 of 1978, as amended). As an independent practitioner, the nurse in ICU works in collaboration with the multidisciplinary team in ICU, within a legal-ethical framework, in order to promote the health of the critically ill patient (Botes, 1994:63-66) . This legal-ethical framework provides guidance to the nurse in ICU during clinical decision-making. As an independent practitioner, the ICU nurse is responsible and accountable for his/her decisions. Accountability implies that the nurse should be able to justify his/her clinical decisions. The responsibilities and accountabilities of the nurse in ICU are respectively spelled out in the practice regulation (Government Notice, Regulation 2598 of 30 November 1984, as amended) and the regulation about acts and omissions regulations (Government Notice, Regulation 387 of 15 February 1985, as amended).
For the nurse to be accountable for his/her clinical decisions implies that he/she must be able to justify his/her decisions based on knowledge, skills and values congruent with the legal-ethical framework of nursing practice in the country.
CLINICAL DECISION-MAKING
The four phases of the nursing process, namely, assessment, planning, implementation and evaluation describe how clinical decision-making occurs by the nurse in ICU.
Assessment
During this phase of clinical decision-making, the nurse in ICU assesses the health status of the critically ill patient, based on knowledge and experience through the application of thinking skills such as analysis. Through analysis and deductive logic, the nurse in ICU gathers data from the multitude of monitoring devices attached to the body of the critically ill patient, medical records, laboratory and diagnostic test results, in order to diagnose a health problem.
Assessment during intuition
Employing intuition, the nurse in ICU also carries out an assessment of the health status of the critically ill patient. However, this assessment takes place without the use of conscious reasoning processes. Using intuition, the nurse in ICU gets "an intuitive grasp of the situation" (Benner, 1982 in English, 1993:390) . Based on a perceptual awareness that singles out relevant information from irrelevant information, the nurse in ICU recognises patterns (Benner & Tanner, 1987:24; Cioffi, 1997:205) in the clinical situation, based on previous experience and knowledge. During this phase, the nurse in ICU also recognises fuzzy resemblance, despite marked differences in the objective data of the current situation (compare Benner & Tanner, 1987:24; Lauri, Salantera, Callister, Harrison, Kappeli & Leod, 1998:134) .
Diagnosing
During the diagnostic phase of clinical decisionmaking, the nurse identifies the commonalties from the data collected in the assessment phase. These common features lead to the synthesis of related data that reveal the existence of a health problem in the critically ill patient, through the contemplation of the current data amongst existing scientific knowledge. Through the application of reasoning skills such as synthesis and inductive logic, the nurse in ICU diagnoses the existence of a health problem and establishes the need for some nursing or medical intervention in order to solve the problem (compare Thelan, Davie, Urden & Lough, 1993:7) .
Diagnosing during intuition
Intuitive diagnosis takes place simultaneously with the assessment of the critically ill patient's health status by the ICU nurse. Based on synthesis rather than analysis (compare Miller & Rew, 1989:85) , the nurse in ICU gets an immediate sense of what is wrong with the patient. This is based on a perceptual awareness (compare Benner & Tanner, 1987 ) that begins with a vague "hunch" or "gutfeeling" and a global assessment that initially bypasses critical analysis (Benner, 1984 in English, 1993 . During this perceptual awareness, the nurse singles out relevant information from irrelevant information (Cioffi, 1997:205) , recognises relationships (pattern recognition) between data without pre-specifying the components of the situation and recognises similarities, despite marked differences in the objective features of past and present situations (Benner & Tanner, 1987:24) . Awareness that a patient reminds the nurse of a similar patient raises new questions and possibilities. Based on a deep understanding of the situation at a meta-cognitive level and empathy, the nurse develops a common
sense understanding of what is wrong with the critically ill patient (compare Benner & Tanner, 1987:25) . Linking together data about the health status of the critically ill patient and the situation at a meta-cognitive level, based on previous knowledge and past experience, the nurse in ICU arrives at a solution for the problem with which the critically ill patient presents.
Planning
Once the nursing diagnosis is established, the 
Planning during intuition
Intuitive planning occurs simultaneously with the previous two phases, namely, assessment and diagnosis. The ICU nurse is often able to leap directly into implementation, as planning, based on knowledge and previous experience, has become automatic (Casebeer in Marquis & Huston, 1994:9-10; Hampton, 1994:16) . Therefore, it may be inferred that problems intuitively diagnosed are solved much faster, because of the speed at which diagnosis occurred. The speed at which intuitive decision-making occurs has to do with its bypassing of the so-called rational thinking processes at an unconscious level (Isaack, 1978:919; Rew, 1986:23; Mitchell, 1994:2) .
Implementation
Implementation refers to the carrying out of the proposed plan of nursing actions. Nursing actions are co-ordinated by the nurse so that the planned activities facilitate solving of the health problem to promote the health of the critically ill patient.
The nurse also draws an analogy between the current clinical decision-making situation and similar clinical decisions he/she has made in the past, by looking for similarities. These actions might include technical clinical procedures, such as intubation and initiating mechanical ventilation, the manipulation of an intra-aortic-balloon pump, pulmonary arterial catheter, a ventilator or inotropic support, or consulting with other members of the multidisciplinary health team in ICU, in order to solve the health problems with which the critically ill patient has presented (Nel, 1993:74-76; AlfaroLeFevre, 1994:180) .
Implementation during intuitive decisionmaking
This phase proceeds in a similar way as during the nursing process. Benner (1982) , however, is of the opinion that clinical decisions based on intuition made by the expert ICU nurse can be observed when he/she demonstrates them in action only. According to Schraeder and Fisher (1986:161-162 ) the nurse in ICU is empowered during intuition to come into direct contact with a solution for a problem that he/she has encountered in the clinical situation based on knowledge and experience (compare Corcoran, 1986:107-112; Cioffi, 1997:203-208; Ellis, 1997:325-332) . When the nurse in ICU is asked to justify his/her actions, he/she is unable to do so, as the so-called rational thinking processes are bypassed. Therefore Benner and Tanner (1987:23) refer to intuition as knowing without a rationale. The nurse can only justify his/her actions after the decision is made and some authors such as Benner and Tanner (1987:26) refer to this as "deliberative rationality".
Evaluation
Evaluation refers to a critical analytic process whereby the nurse assesses the patient's response to the nursing actions that have been implemented and to what extent goals have been achieved, based on certain criteria formulated during the planning phase. The nurse also evaluates the effectiveness of his/her decisions in order to justify them through the application of reflective and logical thinking skills (McCarthy, 1981:176; Swansburg, 1993:182; Alfaro-LeFevre, 1994:206) .
Evaluation during intuitive decision-making
During intuitive decision-making the nurse also carries out an evaluation after the decision has been made. This implies that the nurse must be able to reflect in order to be able to arrive at an understanding of the nature of the problem, the process implemented and how he/she arrived at the solution. In this way the nurse in ICU develops a deep understanding of the process and the outcome of clinical decisions based on intuition, develops a changed and new perspective about his/her clinical decision-making and justifies them (compare Clarke, James & Kelly, 1996:172; Greenwood, 1993 Greenwood, :1185 Schön, 1987:70) , It is, therefore, imperative for the nurse to be able to develop reflective thinking skills.
CONCLUSION
I shall now proceed to draw a conclusion from the aforementioned arguments on the role of intuition in clinical decision-making by the nurse in ICU.
From the aforementioned arguments, it clearly seems that the nature of the problem with which the critically ill patient presents in ICU is a critical determinant of the way the problem will be solved. Any delay in solving problems with which the critically ill patient might present, might potentially be detrimental to the health of the patient and may even cause his/her death, especially if a problem must be solved quickly and effectively. It seems that intuition, as a way of clinical decision-making, accommodates this dimension of the problem. Intuition is a speedy process during clinical decision-making, which is based on knowledge, perceptual awareness, empathy and experience of similar problems that the ICU nurse has encountered in the past, enabling him/her to focus directly on the myriad of data with which the critically ill patient presents, in order to find a solution to the problem. The speed at which intuitive decision-making occurs is made possible as so-called rational thinking processes are bypassed (compare Rew, 1986:23; Isaack, 1978:919) . Furthermore, it seems from the literature and experience in clinical decisionmaking in ICU, that these clinical decisions, which are based on intuition, are effective (compare Cioffi, 1997:203-208; Mitchell, 1994:2-3; Doering, 1992:23-33; Benner & Wrubal, 1982:11-17) .
The critically ill patient in ICU presents with a myriad of directly and indirectly measurable data most of the time. This as well as the unavailability of directly measurable data lead to great uncertainty in ICU. Therefore, the nurse in ICU must sometimes make clinical decisions based on incomplete data in uncertain situations (compare Schraeder & Fischer, 1986:161) . Again it seems that intuition provides an answer to this dimension of the nature of the problem. Intuitive decisionmaking occurs mostly when clinical decisions must be made based on incomplete data in uncertain situations (Tversky & Kahnemann, 1973:207-232; Tversky & Kahnemann, 1974 :1124 -1131 Kehoe, 1997:46-47; Orme & Maggs, 1993:270-276; Benner & Tanner, 1987:23-31; Benner, 1982:402-407) .
I therefore conclude this debate by stating that without intuition during clinical decision-making, certain problems in ICU cannot be solved. In order to achieve better, more complete problem solving in ICU, clinical decisions, both based on a scientific-rational way of clinical decision-making, as it is for example, applied in the nursing process, and on intuition are necessary.
RECOMMENDATIONS
I now conclude with some recommendations to clinical practice and nursing education.
The nurse in ICU is responsible and accountable to justify his/her clinical decisions. This counts for clinical decisions, both based on a scientificrational way and on intuition. However, clinical decisions based on intuition can be justified after the problem has been solved only, and that will require the nurse to reflect. Therefore, reflective thinking skills seem to be a crucial requirement to be able to justify both clinical decisions based on intuition and those based on a scientific-rational way of decision-making. Reflective thinking skill refers to a cyclic, hierarchic and interactive construction process. This is initiated, extended and continued because of personal cognitiveaffective interaction (individual dimension) as well as interaction with the social environment (social dimension) (Van Vuuren & Botes, 1999:33) . I therefore plead with nurse educators to facilitate this ability in the nursing student during their training and education. Through the use of narratives, reflective journals and case studies, these reflective thinking abilities could be facilitated in the nursing student.
In addition to reflective thinking skills, the facilitation of knowledge together with experience seems to be crucial in order to be able to make clinical decisions based on intuition. In this way clinical decisions based on intuition will be distinguished from those of trial-and-error. Trialand-error problem solving requires that the nurse in ICU attempt several different approaches until a solution is found for a problem (Taylor, 1997:329) . This method is not efficient and is dangerous in ICU, as it might lead to deleterious outcomes in the health status of the critically ill patient.
However, intuition is based on knowledge, which through experience becomes densely interwoven within the knowledge framework of the expert nurse (Jasper, 1994:771) . It is therefore recommended that, through methods such as continuous education and in-service education, the knowledge of the nurse in ICU be extended and advanced in order to improve clinical decision-making abilities.
Besides reflective thinking ability, knowledge and experience, the nurse should also be able to demonstrate empathy in the clinical decisionmaking situation. The distinctive characteristics of empathy, according to Wiseman (1996 Wiseman ( :1165 , are to see the world from the perspective of someone else, to understand the emotions of other people, to have an unbiased view of other people, and to communicate understanding of the world of other people (compare Botes, 1997:12) . Therefore, in order to truly experience the world of the critically ill patient, nurses in ICU (and possibly others as well) must be able to demonstrate empathy.
Through the demonstration of empathy in the clinical decision-making situation, the nurse in ICU will be able to develop a common sense understanding of the patient and of what is really wrong with him/her, helping the nurse to better diagnose and solve problems in ICU more completely and effectively.
I therefore conclude that, in order to consider the role of intuition in clinical decision-making in ICU, the development of reflective thinking ability, combined with knowledge, experience and empathy, should form part of the nursing education system in the country. 
